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Abstrac 


As  previously  described,  the  cells,  cultivated  from 
the  omentum  of  BSA- sensitized  rabbits  and  grown  in  a 
special  culture  medium,  were  sh«_-  ..  to  contain  antibody 
to  the  ant:' gen,  as  detected  by  the  fluorescent  antibody 
technique.  The  cells  were  possibly  originated  in  the 
reticulum  cells  and  termed  "omentum  cells";  and  they 
seeded  useful  for  the  study  of  cell-bound  antibody,. 

The  cell-bound  antibody  was  separated  from  the  cell 
extracts  or  culture  fluid  medium  and  partially  purified 
by  fractionation  with  ammonium  sulfate  followed  by  gel 
filtration  with  Seph&dex  <3-3 00  or  dj*  sucrose  density 
gradient  centrifugal' on;  and  the  presence  of  antibodies 
of  ?S  and  19S  classes  was  confirmed. 

The  cell-bound  19S  antibody  was  found  to  h*vo  a 
characteristic  ability  to  sensitize  the  homologous  skin 
(rabbit  skin)  and  to  cause  intensively  the  passive 
cutaneous  Arthus  reaction  and  reversed  passive  Arthus 
reaction  in  rabbit  skin.  Such  biologic  activity  was 
found  apparently  less  marked  or  negligible  when  the 
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cell -bound  7S  antibody  or  serum  7S  and  I9S 
were  assayed  similarly  in  the  rabbit  skin,, 
purification  of  cell-bound  19S  antibody  is 
advanced. 


antibody 
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The  Study  of  Cell»Bound  Antibody:  Further 
Demonstration  of  Antibody  in  Omentum  Cells 


in  Culture 


In  previous  studies,  it  was  asciirtc  .r.  ■.  ;  tli..* 

cells,  cultivated  from  the  omentum  of  bovine  scrcu 
albumin- sensitized  rabbits  and  grown  in  our  special 
culture  medium ,  contained  antibodies  to  bovine  serum 
albumin,  as  detected  by  fluorescent  antibody  technique; 
and  they  showed  characteristic  morphologic  changes 
affecting  the  cell  membrane  and  ground  cytoplasm  when 
the  antigen  was  introduced  into  the  culture  (1  -  5). 

The  antigen-induced  morphologic  changes  in  the  cells 
were  associated  with  some  biochemical  changes;  for 
instance,  activation  and  release  of  a  specific  sulfhydryl 
dependent  protease  (termed  Arthus  protease)  and  its  •' 
inhibitor  of  peptide  nature  (6,  7).  The  activation  of 
Arthus  protease  in  the  cells  seemed  correlated  with 
production  and  release  of  histamine  and  specific  vascular 
permeability  factor  of  peptide  nature  (termed  Arthus 
permeability  factor)  (8,  9).  The  cells  were  convention¬ 
ally  called  "omentum  cells".  Arthus  protease  and  its 
inhibitor  were  recovered  in  the  euglobulin  fraction 
prepared  from  the  Arthus  skin  lesions,  and  Arthus  perme¬ 
ability  factor  in  the  psoudoglobulin  fraction  prepared; 
and  all  these  substances  were  highly  purified;  and  their 
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significant  role  in  the  Artiius  skin  lesions  were  con¬ 
firmed  (10  -  12). 

The  present  paper  describes  further  confirmation  of 
antibodies  of  7S  and  19S  classes  in  the  omentum  cells 
of  such  biologic  significance  in  culture. 


Materials  and  Methods 


Procedures  of  Sensitization : 


Male  albino  rabbit n  (1.8  -  2.0  kg)  bred  in  our 
laboratory  were  used.  C.5  ml.  of  bovine  serum  albumin 
(BSA,  recrystallized  iv/ice,  20  mg.  per  ml.  in  saline; 
Armour),  mixed  with  an  equal  volume  of  Freund's 
complete  adjuvant,  was  injected  intramuscularly  in 
the  skin  of  the  back  of  the  trunk  of  the  animals* 

Ten  or  twenty  injections  (once  per  week)  were  given* 

On  the  7th  day  after  the  last  injection,  each  animal's 
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serum  antibody  was  determined  by  an  indirect  hemagglut¬ 
ination  test  (13).  Only  animals  with  titers  of  over 
15 

30  x  2  were  used. 

Cultivation  of  Omentum  Cells: 

in  earlier  studies  (14),  mononuclear  cells  (histio¬ 
cytes)  of  the  peritoneal  fluid  of  sensitized  rabbits 
were  selected  because  of  their  high  antibody  content. 

In  the  present  work,  ’’omentum  cells”  from  the  omentum 
pieces  were  used  because  of  their  easier  cultivation 
and  better  growth. 

Details  of  the  methods  for  omentum  cell  cultivation 
have  been  given  in  previous  papers  (2,  15,  25).  The 
explants,  1  mm.  in  diameter,  were  prepared  from  the 
omentum  of  sensitized  or  nonsensitized  animals.  Fluid 
medium  was  composed  of  horse  serum,  5  per  cent  lact- 
albumin  hydrolysate  (Nutritional  Biochemicals  Corpora¬ 
tion)  in  Gey’s  buffered  solution,  and  Gey’s  fluid  in  a 
ratio  of  1:1:8,  and  adjusted  to  pH  7.2. 

After  3-4  days,  almost  every  cell  in  each  culture 
was  omentum  cell.  Observation  of  cultured  cells  was 
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made  with  a  Tiyoda  Phase  contrast  microscope.  The 
numbers  of  cells  were  counted  by  the  method  of  Katsuda 
(16)  with  0.1  M  citric  acid  containing  crystal  violet 
in  a  concentration  of  0.02  per  cent.  The  cell  numbers 
were  generally  30,000  (+  3,000)  per  culture.  Only 
cultures  showing  such  similar  growth  conditions  were 
used  in  the  present  work. 


Preparation  of  Cell  Extracts: 

Shortly  after  sufficient  washing  (three  times)  with 
buffered  saline,  the  cells  (3  x  106  in  general)  were 
suspended  in  3-5  ml.  buffered  saline  (0,15  M,  pH  7.8). 
After  homogenizing  for  5-7  rain,  in  the  cold,  the 
cells  were  extracted  with  3  ml.  buffered  saline  for  16 
hrs.  After  centrifuge  at  30,000  r.p.m.  for  10  min., 
the  supernatant  fluid  was  used  as  the  cell  extracts. 


Preparation  of  Euglobulin  Fraction  from  Cell  Extracts: 


From  the  cell  extracts  (5-8  ml),  euglobulin 
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fraction  was  prepared  with  sodium  sulfate  at  .18  per 


cent  saturation  (17),  and  dialysed  against  phosphate 
buffer  (0.01  M,  pH  8.0).  Euglobulin  fraction  was  also 
prepared  from  culture  fluid  medium  (30  ml)  with  ammonium 
sulfate  at  35  per  c'nt  saturation. 


Experimental  Results 


Detailed  morphology  of  o»entuss  cells  in  culture  has 
been  given  in  a  previous  paper  (2,  15),  There  were 
observed  spindlc-and  reticular  type  cells  (Fig.  1). 

No  other  cell  types  were  found  in  each  culture.  Since 
the  spindle-type  cells  were  o£*en  observed  to  have 
changed  to  the  reticular-type  cells  under  the  phase 
contrast  microscope,  i.  seemed  reasonable  that  thece 
cells  were  essentially  identical  and  cams  from  the  same 
precursor  cells  of  the  omentum,  perhaps  reticulum  cells* 
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X,  Desaoristration  of  Antibodies  in  Cell  Extract  and  it* 

Bo^lobulin  Fraction: 

The  antibody  titers  of  test  samples  were  measured 
by  the  indirect  sheep  red  cell  agglutination  method  of 
Boyden  (13). 

As  summarized  in  Table  1.  the  antibody  to  8SA  was 
first  detected  in  the  cell  extracts  as  well  as  culture 
fluid  mediu-ns  indicating  the  extracellular  release  of 
the  antibody  during  the  cultivation.  The  antibody 
was  similarly  concentrated  in  the  eugiobuiin  fractions 
prepared  from  the  tv/o  sources.  No  antibody  was  detected 
with  all  the  samples  prepared  from  omentum  ceils  of 
non sensitized  normal  rabbits. 

2.  Demonstration  of  Antibodies  of  7S  and  19S  Classes 

«li  imm  r»innwv»Mn«i«aj>i>oiiwMWfc  ■  ■  w»»i  w»j  j«u  —  »■  iim  n«wn  i'hctjw  i«utp<m»i  m— ■xHniwmiuiiinia— Mm«n» 

in  Cell  Extract  and  its  Buglobulin  Fraction : 

Elution  on  S  gphadex  G - 200 : 

After  dialysing  against  Tris  HC1  buffer  (0.1  M, 


pH  8.0) , 


2  ml.  of  eugiobuiin  fraction  described  above 


was  eluted  through  a  column  (2  x  100  cm.)  of  Sephadex 
G-20C  (Pharmacia)  (18).  The  rate  of  flow  was  30  ml. 
per  hour  and  4-g  effluent  fractions  were  collected. 

The  concentration  of  euglobulin  fraction  from  cell 
extracts  was  7.1  mg  per  ml.  and  that  of  the  protein 
fraction  from  culture  fluid  medium  was  28.7  -  33.4  mg. 
per  ml.  Concentration  of  protein  fractions  was  made 
by  dialysis  against  20  per  cent  polyvinyl  pyrolidone. 

The  same  type  of  experiments  was  carried  out  with  cuglo- 
bulin  fractions  of  omentum  cells  of  nonsensitized  normal 
rabbits. 

As  illustrated  in  Fig.  1,  the  presence  of  antibody 
was  revealed  in  the  chromatographic  patterns  associated 
with  7S  and  19S  fractions,  though  the  hemagglutination 
titers  were  in  particular  very  low  in  the  euglobulin 
fraction  from  the  cell  extracts.  Higher  content  of 
antibody  in  the  culture  fluid  medium  indicated  that  the 
extracellular  release  of  antibody  occurred  during  the 
cultivation  of  omentum  cells. 
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3 .  Demonstration  of  Antibodies  of  7S  and  I9S  Classes 

in  Cell  extract  and  its  Buglobulin  Fraction; 

Analysis  by  Sucrose  Density  Gradien* : 

Buglobulin  fraction  from  culture  fluid  medium  was 
used  because  of  its  higher  antibody  content.  The 
protein  fraction  was  dialysed  against  5  per  cent  sodium 
chloride  for  16  hrs.  0.5  ml.  protein  fraction  {at  con¬ 
centration  of  32.o  mg.  per  ml.)  received  a  sucrose 
density  gradient  centrifugation  (19).  Concentrations 
of  proteins  were  recorded  as  the  absorbancy,  E,  at 

280  mji. 

As  illustrated  in  Fig.  2,  the  presence  of  antibody 
was  demonstrated  in  the  patterns  associated  with  7S 
and  19S  fractions.  The  observations  closely  resembled 
those  on  euglobulin  fractions  after  elution  on  Seph&dex 
G-200.  Hemagglutination  titers  cf  i3  fractions  were, 
as  a  rule,  much  higv«r  than  those  of  195  fractions. 
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Discussion 


As  previously  described  (1,  2,  lb),  our  "omentisn 
cells"  in  culture  were  clearly  different  from  plasma 
cells;  the  cells  seemed  to  originate  from  the  reticule® 
cells  in  the  omentum  tissue.  Immuno-histocheiaical 
examination  of  the  tissue  not  subjected  to  the  cultiva¬ 
tion  revealed  the  presence  of  specific  fluorescence  in 
the  "omentum  cells"  and  plasma  cells  (3),  but  plasma 
cells  were  found  to  disappeared,  due  to  their  degener¬ 
ative  change,  very  shortly  after  cultivation.  The 
detection  of  the  antibody  in  the  cell  extracts  indicated 
that  the  antibody  was  undoubtedly  associated  with  the 
omentum  cells,  but  not  with  the  plasma  cells,  because 
the  cells  extracts  were  prepared  from  cultures  in  which 
plasma  cells  were  not  observed. 

It  was  very  interesting  to  note  that  the  omentum 
cells  contained  antibodies  of  75  and  19S  classes. 

These  antibodies  were  in  part  released  from  omentum 
cells  during  the  cultivation,  as  revealed  in  the  culture 
fluid  medium;  and  it  was  suggested  *hat  the  antibody 
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might  be  detected  in  the  body  fluid.  Recently,  Juhasz 
and  Rose  (20)  and  Juhas2  and  Richter  (21)  demonstrated 
the  presence  of  7S  and  1QS  type  antibodies  in  a  fluid 
medium  of  cultures  of  lymph  nodes  from  rat  albumin- 
sensitized  rabbits.  The  cellular  origin  of  these  anti¬ 
bodies  was  difficult  to  determine,  because  of  complicated 
cell  population  of  the  lymph  ncde  in  culture. 

The  cytophilic  antibody  of  Boyden  and  Sorkin  (22,  23), 
behaving  as  a  7S  globulin,  failed  to  sensitize  gunia  pig 
skin  in  passive  cutaneous  anaphylaxis  (P.C.A.).  The  7S 
type  antibody  of  omentum  cells  showed  no  P.C.A.  in  rabbit 
skin,  but  the  19S  type  antibody  was  very  active  in  in¬ 
ducing  the  P.C.A.  (24),  indicating  its  specific  biologic 
function.  The  biologic  properties  of  the  cell  19S 
antibody  will  be  described  in  a  separate  paper. 


Summary 

The  cells,  which  were  cultivated  from  the  omentum  of 
BSA-sensitized  rabbits  and  grown  in  a  special  culture 
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medium,  were  shown  to  contain  antibodies  ©f  7S  and  19S 
classes;  the  separation  of  each  type  of  ?uitibodies  was 
performed  by  gel  filtration  (with  Sephadex  G-200)  or 
sucrose  censity  gradient  centrifugation  of  cell  extracts 
and  culture  fluid  medium.  The  “ells  seemed  to  or  ginate 
from  the  reticulum  cells  of  the  omentum  anc!  we~e  termed 
"omentum  cells".  They  seemed  very  useful  for  the  study 
of  cell-bound  antibody. 
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APPENDIX  "A'1 


Group  of  Cell 
rabbits  exp. 


Sensitized 

A 

Sensitized 

B 

Sensitized 

C 

Nonsensitized 

D 


Antibody  titers 


Eugl.cell  Cult.  Eugl.cul.  Serum 
exp.  med.  med. 


26  2 7 


8  1 5 

2  "*0  x  2 


3 


210  30  x  2 


17 


n .  t .  2 


10 


30  x  2 


17 


n.  t , 


0 


Table  1,  Demonstration  of  antibody  in  cell  extract  or 
culture  fluid  medium  and  in  their  eugiobulin 
fractions.  Assayed  by  indirect  hemagglutination 
test  . 


ext . :  extract . 

ougl.;  eugiobulin.  Cult. 

med .  : 

culture  medium. 

Cell  extract:  4. 

2  mg/nl.;  its  eugiobulin: 

8.5  ag/m 

Culture  medium: 

20  mg/nil;  its  eugiobulin: 

31  rng./mi 

I 
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APPENDIX  "3M 


Fig.  1.  "Omentum  cells"  in  4  day  old  culture.  There 

were  observed  spindle -and  reticular- type  colls; 
no  other  cell  types  were  found.  They  were  essen¬ 
tially  identical  and  perhaps  came  from  the  same 
precursor  cells  of  the  onentum,  the  reticulum 
cells.  Detailed  morphology  has  been  previously 
given  (2,  15,  25). 
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APPENDIX  "C” 


Tube  number 


m^Lc-v* 

9 


P.V ■'-  ’.  *-51 4 


K**.;  '  1 


-1 

tk. 


1 


Ant.L  ouies  of  Culture  fluid  Median  on  Sepbadex 
G -  200 .  Euglobulin,  prepared  from  culture  fluid 
medium,  was  eluted  through  Sephadex  G-COO  column . 
198  antibody  fraction  in  the  first  column. 

7S  antibody  fraction  in  the  second  column. 


.149k:  t  ii'.ot 


APPENDIX  f*D'( 


C?!i  ev;-ocf«-»Si.*$:>e-rr-<3taAt  — t^OJobu'-n  fraction — * 


S<2 


236 


528 


64 


32 


56 


37,500  rpm  16  h,  f'C 

‘Similor  result  obtained  by  ge!  filtration  with  Sepbcde.  G-200 


Fig.  3.  Antibodies  of  Ceil  Extracts  on  Sucrose  Density 

Gradient  Centrifugation,  Euglobulin,  prepared  from 
cell  extracts,  received  a  sucrose  density  gradient 
fugation  (375,000  r.p.nu,  1$  hrs,  2°C)  ys 
¥&  antibody  fraction  in  the  first  column. 
antibody  fraction  in  the  second  column. 


centri 

R$ 
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The  Study  of  Cell-Bound  Antibody:  The  Biologic 


Properties  of  Antibodies  in  Omentum  Cells  in  Culture 


In  previous  studies  (1  -  4),  we  demonstrated  the 
presence  of  antibodies  of  73  and  I9S  classes  in  the  cells 
(iezT*»<*d  "omentum  cells1' }  whic  were  cultivated  from  the 
©Ben turn  of  ESA- sensitized  rabbits  and  grown  in  a  special 
culture  medium;  and  these  antibodies  were  extracted  from 
the  cultured  cells  and  partially  purified. 

The  biochemical  changes  by  the  antigen  in  the  cultured 
cells  were  characterized  by  the  rapid  activation  of  a 
specific  SK- dependent  protease  (termed  "Arthus  protease") 
which  was  associated  with  the  release  of  histamine  and 
Arthus  permeability  factor  of  peptide  nature  (5  -  9). 

Th«  question  of  which  antibody  in  the  cells  was  responsi¬ 
ble  for  the  biochemical  changes  described  above  has  not 
yet  been  clarified. 

The  present  report  deals  with  the  particularly  signi¬ 
ficant  action  of  19S  type  antibody  extracted  from  the 
omentum  cells,  as  shown  in  form  of  skin  fixability  in  a 
homologous  animal. 


II 


2 


Materia?  s  and  «iethoda 


Separation  of  Antibodies; 

Details  of  procedures  for  sensitization  of  rabbits 
with  BSA,  culiiv&ticr  of  omentum  cells  and  extraction 
of  antibodies  all  have  been  given  in  previous  papers 
(2t  4,  10). 

From  the  fluid  medium  ©f  3-4  day  old  cultures,  euglo» 
bulin  fraction  was  prepared  with  ammonium  sulfate  at 
33  per  cent  saturation,  and  suspended  in  Tris-HCX  buffer 
(0.1  H,  pH  3.0)  at  a  concentration  of  40  sag.  per  ml. 

F©ur  a-’  cf  the  protein  fraction  was  passed  througli  a 
column  (4  x  100  cm)  of  Sophadex  G-200  (Pharmacia)  (11). 
The  flow  rate  was  30  ml.  per  hour  and  6-g  effluent 
fractions  were  collected;  and  effluent  fractions  were 
analysed,  particularly  by  ultraviolet  light  absorption 

at  280  mu;  and  there  were  obtained  two  chromatographic 

ISS 

components.  The*  first  component  contained  3S  class 

7S 

antibody  and  the  second  component  contained  MS  class 
antibody  when  assayed  by  an  indirect  sheep  red  cell 
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agglutination  test  (12). 

Separation  of  19S  class  antibody  fraction  from 
rabbit* s ^antisera  was  performed  following  the  method 
of  Vaerman  et  al  (13)  utilizing  sucrose  density  gradient 
centrifugation  or  Sephadcx  G-200  filtration.  Separation 
of  7S  class  antibody  fraction  from  rabbit* s  antisera  was 
made  by  the  method  of  Kapusta  and  Halberstam  (14);  and 
the  protein  fraction  after  chromatography  with  DEAB- 
cellulose  was  used.  Purity  of  these  antibody  fractions 
was  examined  immuno-electrophoretically  (15). 


Induction  of  Passive  Cutaneous  Anaphylaxis  (P.C.A.): 

This  was  essentially  performed  following  the  method 
of  Ovary  (16).  Before  the  test  on  rabbit  skin,  all  the 
antibody  fractions  were  dialysed  against  physiological 
saline.  0.1  ml.  of  each  antibody  fraction  was  intra- 
dermally  injected  on  the  clipped  flanks  of  rabbits 
(2  -  2.2  kg.).  At  5  and  30  minute,  3,  6,  12,  48  and  72 
hour  intervals  after  injections  of  antibody  fractions, 
BSA  (12.5  mg.  per  animal)  was  intravenously  adainis* 
trated  simultaneously  with  pontamine  blue  (60  mg.  per 
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kg)  ,  and  30  min.  later  the*  animals  were  sacrificed. 
Hemagglutination  titers  of  each  antibody  fraction 
injected  were  2^  in  general.  The  intensity  of  passive 
cutaneous  Arthus  reaction  was  quantitatively  expressed 
in  terms  of  exuded  dye  extractable  from  the  skin  sites 
in  rabbits  (17). 

In  control  experiments,  7S  or  19S  globulin  fraction, 
similarly  prepared  from  nonsensiti2ed  normal  omentum 
cells,  was  used  instead  of  antibody  fractions. 

Induction  of  Reversed  Passive  Arthus  Reaction: 


At  various  intervals  after  intravenous  injection  of 
BSA  (12.5  mg.  per  ml.),  0.1  ml.  of  antibody  fraction 
(26  in  the  indirect  hemagglutinin  titers)  was  intra- 
dermally  injected  in  the  clipped  flanks  and  pontamine 
blue  (60  mg.  per  kg)  was  injected  intravenously;  and 
30  min.  later  exuded  dye  was  extracted  from  the  injected 
skin  sites  (18).  The  intensity  of  reversed  passive 
Arthus  reaction  was  shown  by  the  amount  ( yg )  of  the 
extracted  dye. 


In  control  experiments,  7S  or  1SS  globulin  fractions. 


similarly  prepared  from  rconsensitized  normal  omentum 
cell*,  was  utilized  instead  of  antibody  fractions. 


Experimental  Results 


I .  Passive  Cutaneous  Anaphylaxis  by  Different  Anti¬ 
bodies  from  RSA-bfensitized  Rabbits; 

The  intensity  of  passive  cutaneous  Arthus  reaction 
in  a  homologous  animal  (rauoi t)  was  shown  oy  the  amount 
of  dye  extracted  free  the  skin  sites. 

As  Kusnmarisud  in  Table  1,  19S  antibody  fraction, 
prepared  from  cultured  omentum  colls,  was  very  active 
in  inducing  passive  cutaneous  Arthus  reaction  in  the 
rabbit  skin,  but  the  effects  of  other  antibody  fractions 
from  cultured  cells  or  from  antisera  all  were  only  mild. 

Negative  result*  were  obtained  with  19S  globulin 
fraction,  isolated  fxcm  nor. sensitised  norail  omertt  s 
cells  and  prepared  at  the  r-ame  concentration.  It  was 

i 

i 

I 

i 
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thus  reasonably  indicated  that  the  19S  class  antibody 
of  sensitized  omentum  cells  had  a  strong  ability  to 
cause  passive  cutaneous  Arthus  reaction  in  a  homologous 
animal,  i,.e. ,  rabbit. 

Furthermore,  it  was  confirmed  that  the  effects  of 
sensitization  of  rabbit  skin  with  the  cellular  19S 
antibody  for  induction  of  passive  cutaneous  Arthus  reac¬ 
tion  became  apparent  at  one  hour  after  intradermal  injec¬ 
tion  of  the  antibody,  reached  its  peak  at  three  hours 
after  the  injection  and  declined  thereafter.  Such 
relatively  rapid  sensitization  of  the  rabbit  skin  with 
the  cellular  19S  antibody  seemed  to  characterize  the 
antibody. 

II.  Reversed  Passive  Arthus  Reaction  by  Different 
Antibodies  from  BSA -Sensitized  Rabbits: 

The  reversed  passive  Arthus  reaction  in  the  rabbit 
skin,  induced  by  different  antibodies  of  BSA- sensitised 
rabbits,  was  compared  in  the  intensity  of  vascular 
permeability  changes  in  the  reaction  sites.  The  intensity 
of  the  permeability  changes  was  shown  by  the  amount  of 


the  extracted  dye. 

As  illustrated  in  Pig.  1,  the  permeability  change 
due  to  the  cellular  19S  antibody  clearly  appeared  most 
active;  and  the  change  was  diphasic  —  immediate  and 
delayed.  The  immediate  response  was  clearly  transient 
and  declined  within  10  min. ,  but  the  delayed  response 
was  far  more  intense  and  prolonged;  the  response  reached 
its  peak  in  about  2  hrs. ,  declined  gradually  therafter, 
and  disappeared  in  about  3-4  hrs. 

On  the  other  hand,  the  permeability  change  by  the 
cellular  7S  antibody  was  less  marked;  the  immediate 
response  was  almost  negative.  Similar  but  less  marked 
permeability  change  was  also  recognized  at  the  skin 
sites  injected  ivith  the  serum  7S  antibody;  the  immediate 
response  was  clearly  negative.  The  serum  19S  antibody 
failed  to  cause  any  vascular  permeability  change  in  the 
rabbit  skin.  Furthermore,  negative  results  were  obtained 
with  7S  and  19S  globulins  from  nonsensitized  normal 
omentum  cells  or  from  the  sera  of  nonsensitized  normal 
rabbits. 
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Discussion 


The  cells  ("omentum  cells"),  cultivated  frost  the 
omen t van  of  BSA- sensitized  rabbits  and  grown  in  a 
special  culture  medium,  were  shown  to  contain  anti-BSA 
antibodies  of  7S  and  19S  classes  (1  -  4).  The  observa¬ 
tions  just  presented  indicated  the  characteristic 
properties  of  the  cell-bound  19S  antibody. 

When  assayed  for  inducing  passive  cutaneous  Arthus 
reaction  in  the  skin  of  homologous  animal  (rabbit  skin), 
the  effects  of  the  cell-bound  19S  antibody  were  appar¬ 
ently  striking;  and  the  sensitization  of  the  rabbit  skin 
with  the  antibody  seemed  to  reach  its  peak  at  about  3 

r 

tire,  after  the  intradennal  injection  (Table  1).  In 
contrast  to  the  delayed  sensitization  of  rabbit  skin 
with  serum  antibody  (IgA)  of  Zweifler  and  Becker  (19) 
and  Onoue  et .  al.  ( 20) ,  such  rapid  sensitization  with 
our  cell-bound  antibody  seemed  very  important. 

Furthermore,  when  assayed  for  inducing  the  vascular 
permeability  changes  in  the  reversed  passive  Arthus 
reaction  in  the  rabbit  skin,  the  effects  of  the 
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cell-bound  19S  antibody  were  alsd  very  active;  and  the 
permeability  changes  appeared  diphasic;  the  immediate 
and  delayed  response.  The  time  course  of  the  permea¬ 
bility  changes  closely  resembled  those  seen  in  an  active 
Arthus  reaction  (18),  indicating  the  biologic  signifi¬ 
cance  of  the  cell -bound  19S  antibody. 

It  was  very  interesting  to  note  that  the  immediate 
vascular  response  was  not  induced  by  the  cell-bound  7S 
antibody  or  the  serum  7S  and  19S  antibody;  such  negative 
observations  with  these  antibodies  appeared  to  be  rea¬ 
sonable  because  the  immediate  vascular  response  essen¬ 
tially  seemed  identical  with  that  in  the  passive 
cutaneous  Arthus  reaction.  These  antibodies  also  failed 
to  cause  the  passive  cutaneous  Arthus  reaction  in  the 
rabbit  skin  (Table  1). 

As  described  above,  the  cell-bound  19S  antibody  was 
shown  to  have  a  previously  undescribed  property  on 
characteristic  sensitization  of  the  homologous  skin. 
Further  study  of  purification  of  the  cell-bound  antibody 
is  being  performed  in  this  laboratory. 
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Sramary 


The  ceils*  wro-wr  in  culture  frees  the  omentum  of  BSA- 
sensitized  rabbit*,  contained  antibodies  of  7S  and  195 
classes.  The  celi«  (termed  osnentisc  cells'1)  were 
possibly  originated  in  the  reticulum  cells  of  the  oaentura. 
The  cell-bound  19S  class  antibody  had  a  characteristic 
ability  to  sensitize  the  homologous  (rabbit)  skin  and 
its  bi».  i.ogic  significance  was  briefly  discussea. 
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APPENDIX  "A” 


Latent  Period 


Samples  minutes  hours 


used 

r — 

30 

60 

T~ — “ 

2 

i 

3 

1 

12 

48 

Extracted 

dye 

(ug) 

Cell  19S  * 

2. 1 

6.3 

15.0 

7  9,7 

2.5 

1.5 

Cell  7S* 

1.5 

3.2 

4.0 

3.9 

1.4 

2,0 

Serum  19S* 

1.9 

1.9 

1.6 

1.9 

Scrum  7S* 

3.5 

3.6 

2.3 

1.6 

Cell  19S  gl 

** 

• 

2,  2 

2.5 

Cell  7$  gl 

#* 

• 

1.7 

1.6 

Table  1.  Passive  cutaneous  A j; thus  react  >»  by  different 

antibodies.  The  intensity  is  shewn  by  the  amount 
(ug)  of  extracted  dye,  Latent  Periods  mean  the 
time  intervals  after  intradermal  antibody. 

Cell  7S,  19S:  extracted  from  sensitized  cells. 

Cell  75,  19S  gl,.:  extract  J  from  non sensitized 
normal  cells.  Serum  7S.  19S:  isolated  fro®  anti¬ 
sera  of  sensitized*  rabbits.  The  values  represent 
the  average  of  several  determine  ions. 

*  tested  at  the  same  hemagglutir  n  titers  of  ©such 
antibody  fraction  {  2^). 

**  tested  at  the  same  concentration  as  that  of  the 
cell  7S  and  19S  antibody  ,lj. actions  (0.3  mg/ml . ) , 


APPENDIX  "B" 


O - -o  Cell  7S  (  6  4  X  )  O . ©  Serum  7S(64X! 


Fig.  1.  Vascular  Permeability  Changes  in  Reversed  Passive 
Arthus  Reaction  by  Cellular  and  Serum  Antibodies. 
Each  sample  was  prepared  to  give  the  same  indirect 
hemagglutination  titers  before  test.  The  intensity 
of  the  permeability  change  is  shown  by  the  amount 
(jig)  of  extracted  dye. 
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As  previously  described,  the  cells,  1  utivated  from  the  omentum  of 
BSA-sensltizad  rabbits  and  grow.  lr.  a  special  culture  medium,  were  shorn 
to  contain  antibody  to  the  antigen,  *3  detected  by  the  fluorescent  anti' 
body  technique*  The  cells  were  possibly  originated  in  the  reticulum 
cells  and  termed  "omentum  cells”;  and  they  seemed  "seful  for  the  study 
of  cell-bound  antibody. 

The  cell-bound  antibody  was  separated  from  the  cell  extracts  or 
culture  fluid  medium  and  part’ ally  purified  by  fractionation  with  ame¬ 
ntum  sulfate  followed  by  gel  filtrati  ~*n  with  Sephadex  ’1-200  or  by 
sucrose  density  gradient  centri fugati on;  and  ♦he  presence  of  antibodies 
of  ~”3  and  193  classes  was  confirmed. 

The  cell-bound  193  antibody  was  found  to  have  a  characteristic 
Ability  to  sensitize  the  homologous  skin  (rabbit  skin)  and  to  cause 
intensively  the  passive  cuteoecus  Ar*hus  reaction  and  reversed  passive 
Arthus  reaction  in  rabbit  skin.  Such  biologic  activity  was  found  appar¬ 
ently  less  marked  or  negligible  when  the  cell-bound  73  antibody  or  serus 
73  and  193  antibody  were  assayed  similarly  in  the  rabbit  skin.  Further 
purification  of  cell-bound  193  antibody  is  being  advance.:.  (Author) 
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